Cyclosporine-induced renal dysfunction in experimental animals and humans.
Cyclosporine (CsA) has improved one-year allograft survival in renal, liver, heart and pancreas transplantation, and has now also been advocated as a promising treatment for some autoimmune diseases. However, the use of CsA is associated with major nephrotoxicity, very likely a consequence of its toxic effect on vascular endothelium as consistently documented in experimental animals and humans. Evidence is now available that in kidney transplant recipients each oral dose of CsA is followed by a transient reduction in renal plasma flow and glomerular filtration rate that results from a form of acute reversible renal hypoperfusion. The repeated daily episodes of acute renal hypoperfusion might explain the structural alterations of pre-glomerular vessels and glomerular obsolescence well documented in transplant recipients on chronic CsA for more than two years. In heart transplant recipients CsA measurements of renovascular pressures and flows and analysis of transglomerular sieving of dextrans showed that renal vascular resistance was elevated more than twofold, due largely to an increase in pre-glomerular resistance. Three-dimensional reconstruction of individual glomeruli showed a distribution of capillary tuft volume shifted to both smaller and larger glomeruli in CsA-treated patients and 40% of glomeruli had global or segmental sclerotic changes. However, the potential for glomerulosclerosis lesions that may develop in humans given CsA has been a major source of concern, since it has not been considered a direct consequence of CsA toxicity but rather due to the concomitant chronic rejection (as for kidney transplant) or renal hypoperfusion (as for heart transplant). Recent findings in a rat model of renal isograft showed that daily administration of CsA for 12 months induced glomerulosclerosis, and that the lesions are quite comparable to the ones reported in humans with renal and heart transplants. Strategies for optimizing CsA treatment or associated drugs that may reduce pre-glomerular vascular resistance should be part of future approaches for preventing CsA nephrotoxicity.